Ghana is poised to be one of the fastest growing economies in Sub-Saharan Africa because of its emerging oil and gas industry. Ghana's discovery of oil in commercial quantities in 2007 and its commencement of production in 2010 are expected to have an impact on the economy. To investigate these, we estimated a dynamic stochastic general equilibrium (DSGE) model based on the features of the Ghanaian Economy. We then examined the persistent effects of world oil price and monetary policy shocks (money supply-interest rate induced) on economic growth in Ghana. We realized that, a shock on interest rate leads to a sharp fall in prices which reflects the impact of the decrease in interest rate on the marginal cost. There is a paradoxical effect of a negative interest rate on total money supply. We also showed that a positive output shock has the same effect on consumption, investment, prices and wages as in the case of interest rate shock.
Introduction
The recent uses of DSGE models have earned a great deal of attention from researchers and policy makers in recent years. These models treat oil price fluctuations as exogenous supply disturbances that are unrelated to any economic fundamentals. Rotemberg and Woodford (1996) and Finn (2000) , assessed the impact of oil supply shocks on the US economy. Leduc and Sill (2004) and Medina and Soto (2005) , examined the role of monetary policy as a transmission channel for oil shocks. In an experiment by Jacquinot et al. (2009) and Nakov & Pescatori (2010a) , they showed that different types of oil shocks engender distinct monetary policy reactions. A number of studies have also employed Bayesian estimation techniques to identify the sources of oil price shocks and to analyze its economic effects (Nakov and Pescatori, 2010b; Balke et al., 2010; Bodenstein and Guerrieri, 2011; Forni et al., 2012) .
Some recent studies have also examined the effects of oil price changes on the macro economy of developing (countries). Raguindin and Reyes (2005) examined the effects of oil price shocks on the Philippine economy over the period of 1981 to 2003. Their impulse response functions for the symmetric transformation of oil price shocks showed that an oil price shock leads to a prolonged reduction in the real GDP of the Philippines. Conversely, in their asymmetric VAR model, oil price decreases plays a greater role in each variable's fluctuations than oil price increases. El-Anashasy (2006) investigated the effects of oil price shocks on Venezuela's economic performance over 1950 to 2001 by employing a general to specific modeling (VAR and VECM). He found two long run relations consistent with economic growth and fiscal balance. Furthermore, he found that this relationship is important not only for the long run performance but also for short-term fluctuations. Olomola and Adejumo (2006) examined the effects of oil price shocks on output, inflation, real exchange rate and money supply in Nigeria using quarterly data from 1970 to 2003. Using VAR methodology they found that oil price shocks do not have any substantial effect on output and inflation. Oil price shocks significantly determine the real exchange rate and significantly affect the money supply in the long run. In this research, we find the relationship between world Oil price shocks and economic growth of the Ghanaian economy. For a newly oil producing country like Ghana, such price shocks have its own effects, which could either be negative or positive. The global experience shows that the exploitation of oil or other natural resources have not always produced the economic boom and development that was expected. This calls for a research in the domain of the Ghanaian economy to calibrate the effects of these fluctuations. This will enable economic policy makers and analyst as well as researcher to come up with relevant and prudent economic reforms and policies to transform oil resources into long-term growth and development. Studies that investigated the effect of oil-price shocks on output used VAR models to decompose the direct effects of an oil-price shock on output and other variables, from those generated by the endogenous monetary policy response (Hamilton, 1983; Bernanke, Gertler and Watson, 1997) . However, lack of structural interpretation of the reduced-form coefficients of these types of model makes it very hard to straighten out the contribution of monetary policy, and to evaluate alternative monetary policy regimes. Using a multi-sector dynamic stochastic general equilibrium (DSGE) model that explicitly includes oil price shocks (through monetary policy shock) allows us to better understand the mechanisms through which oil-price shocks affect inflation, output and the endogenous response of monetary policy. Moreover, this methodological approach allows policy makers to overcome the Lucas Critique of using macro-econometric model to predict the behavior of an economy. Hence the use of this approach to calibrate and analyze the short to long-term impact of oil price windfalls through monetary policy responses in low-income countries (LICs) particularly the Ghanaian economy. The model stems from a structure which captures the main mechanisms and policy issues of interest in low-income countries. It features a learningby-doing mechanism that creates an externality associated with the production of traded goods and captures the notion that real exchange rate appreciation may harm productivity growth in the traded sector; a role for public capital in production, so that government spending can raise February 2014 , Vol. 4, No. 2 ISSN: 2222 219 IJARBSS -Impact Factor: 0.305 (Allocated by Global Impact Factor, Australia) www.hrmars.com output directly and potentially crowd in private investment; and less-than-full conversion of public investment into useful public capital. The model also allows for separate and possibly uncoordinated fiscal spending and reserve accumulation responses to oil revenue surges, permitting a variety of policy combinations.
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The Ghanaian economy and its Oil Industry
Ghana's Economic Activities since Independence
Since the independence the Ghanaian economy has been exhibiting a changed economic outlook, with improving growth reflecting both strong economic fundamentals and a positive response to them from the private sector. Despite the oil and mineral wealth now being exploited, agriculture remains a mainstay of the economy, accounting for more than one-third of GDP and about 55% of formal employment. Ghana's primary cash crop is cocoa, which typically provides about one-third of all export revenues. Other products include timber, coconuts and other palm products, shea nuts, and coffee. With donor support, Ghana also has established a successful program of nontraditional agricultural products for export including pineapples, cashews, and peppers. Cassava, yams, plantains, corn, rice, peanuts, millet, and sorghum are basic foodstuffs grown for local consumption. In addition to domestic produce, fresh vegetables are also imported from Burkina Faso. Ghana's industrial base is relatively advanced compared to many other African countries. However, additional scope exists for value-added processing of agricultural products. Industries, including mining, manufacturing, construction and electricity, accounts for about 30% of GDP. With higher commodity prices, gold, cocoa, and oil are the top three export revenue earning sectors for Ghana. The country's largest source of foreign exchange is remittances from workers abroad. Ghana's post-independence economic story has been a difficult one, but over the last 20 years, political February 2014 , Vol. 4, No. 2 ISSN: 2222 220 IJARBSS -Impact Factor: 0.305 (Allocated by Global Impact Factor, Australia) www.hrmars.com stability and economic growth has been the long-term trend. Ghana is on track to meet several of the Millennium Development goals, including halving extreme poverty by 2015. Real GDP growth averaged 4% in the mid-1980s and has increased to about 6% over the past decade. Inflation declined after a rapid increase in 2009 (Globalegde, 2013) . The macroeconomy remains under pressure from large fiscal and trade deficits. 
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The Ghanaian Oil Industry
In 2007, there was a major oil discovery off the coast of Ghana. The Jubilee Field, began production of oil and gas in December 2010, and is now producing approximately 85,000 barrels per day. This discovery has led to significant international commercial interest in Ghana. Some industry experts believe that within 5 years, Ghana is likely to be the third-largest producer of oil in West Africa. Timber and marine resources are important but declining resources. Oil discovery can be a blessing and it can also be a curse for the citizens of societies in which the discoveries occur. This proposition is a truism that depends to a large extent on how the resource is extracted and how the revenues accruing from the discovery are shared and used for the benefit of the people in the society. The extraction, revenue sharing and utilization process can have positive or negative socio-economic consequences for the people and the nation. However, the positive effects can be accentuated while the negative effects can be mitigated if there is a conscious effort by the country to ensure that the method of production and the management of the resources take due cognizance of the peculiar nature and character of the oil and gas industry. Oil and gas resources are depleted over time and are nonrenewable. This requires that policy makers are very strategic and future oriented in the decisions relating to extraction, revenue sharing and revenue utilization. Second, the resource is very scarce and of high intrinsic value; as a result it commands high returns to national treasury and can overshadow the resource mobilization efforts in traditional sectors of the economy. The attractiveness of the oil and gas industry, due to the associated high returns, can entice a large number of citizens away from traditional sectors. The amount of oil expected in the Jubilee field, published by Ghanaian newspapers, vary between 1 and 2 billion barrels of crude oil. One barrel is 158,987 litres. In the report of the Ghana National Petroleum Company (GNPC) published in 2008, states that 800 million barrels of oil is the total field amount, with an upside potential of 3 billion barrels of oil (GNPC, 2008 Bank, 2009 ). The field operator, Tullow Oil, reveals on the companies' website that there are at least 500 mmbo through a most likely 700 mmbo to an upside of 1,000 mmbo recoverable reserves. As shown in the Table 1 below, the production amount depends on the number of drilled wells. The injection wells are especially important, as they maintain the field pressure. It is estimated that the field contains an additional 1.2 trillion cubic feet of gas, which are approximately 162 million barrels of oil equivalent (Tullow Oil, 2010) . Mid estimates 370000 100000 205000 675000
High estimates 590000 215000 260000 1065000 Oil, (2010) In March 2009, the Tweneboa-1 (other oil field) exploration drilling discovered a field, containing up to 1.4 billion barrels of oil equivalent (bboe). The Owo-1 drilling tested the field structure and reported positively at the end of July 2010.The so called Tweneboa field seems to be of similar size to the Jubilee field and is the second major finding in Ghana. The other findings, including the Odum field were only minor amounts. But large parts of the Ghanaian sea have not been explored yet (Tullow Oil, 2011) . The exploration of Ghana's newfound petroleum resources will undoubtedly have an important impact on the Ghanaian economy. The oil production based on the jubilee fields is expected to increase from 106,900 barrels per day in 2011 to 120,500 barrels per day in 2015 before declining continuously from 2016. Expected government revenue will alongside increase from one billion US dollars (US$1.0 billion) in 2011 to one billion, eight hundred million (US$1.8 billion) in 2016 before declining as shown in Table 2 . Reliance on the Jubilee oil field alone will imply that after five years of production, Ghana may be a net importer. It is expected that other fields (wells) will come on stream to avert recourse to net importer position. Thomas (2011) 
Tullow
Methodology
This study employs the DSGE model developed by Christiano et al (2001 Christiano et al ( , 2005 . Oil price shocks macro-dynamic models used in this paper is particularly suitable for constructing plausible macroeconomic scenarios following an increase in oil revenues in a low income country like Ghana. The model distinguishes between the short-to-medium terms effects versus the medium-to-long term effects of an increase in oil revenues through oil price increases. February 2014, Vol. 4, No. 
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The Consumer Problem
There is a continuum of households, indexed by
. The th j household makes an order of decisions during each period. It makes its consumption decision, its capital accumulation decision, and it decides how many units of capital services to supply. It purchases securities whose payoffs are contingent upon whether it can re-optimize its wage decision, it sets its wage rate after finding out whether it can re-optimize or not, it receives a lump-sum transfer from the monetary authority and decides how much of its financial assets to hold in the form of deposits with a financial intermediary and how much to hold in the form of cash. The preferences of the th j household are given by, (Christiano et al , 2005 :
where, 
t t j t j t j t t t t t t t t M R M Q
Household takes t L and t W as given and faces a constant probability, 1 w   , of being able to re-optimize its nominal wage. The ability to re-optimize is independent across households and time. If a household cannot re-optimize its wage at time t , it sets jt W according to: The firm takes its output price, t P and its input prices, jt P , as given and beyond its control. February 2014, Vol. 4, No. By integrating equation (10) and imposing equation (9), the following relationship between the price of the final good and the price of the intermediate good is obtained:
Profit maximization implies the Euler equation
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Intermediate Good Firms
Intermediate good
is produced by a monopolist who uses the following technology: 
Apart from fixed costs, the firm's time t profits are: Assuming firms set prices according to a variant of the mechanism spelled out in Calvo (1983) . In each period, a firm faces a constant probability, 1 p   , of being able to re-optimize its nominal price. The ability to re-optimize its price is independent across firms and time. If a firm j . This is done in anticipation of the well-known result that, in models like this, all firms who can re-optimize their price at time t choose the same price (Rotemberg and Woodford, 1996) . The firm chooses t P to maximize:
subject to equations (10) and (14) and
In equation (17), t v is the marginal value of a dollar to the household, which is treated as exogenous by the firm. Later, it will be shown that the value of a dollar, in utility terms, is constant across households. Also 
Monetary and Fiscal Policy
The monetary policy is assumed to be given by:
where  denotes the mean growth rate of money and j  is the response of t t j E   to a time t monetary policy shock. We assume that the government has access to lump sum taxes and pursues a Ricardian fiscal policy. Under this type of policy, the details of tax policy have no impact on inflation and other aggregate economic variables. As a result, there is no need to specify the details of the fiscal policy. 
Loan Market Clearing, Final Goods Clearing and Equilibrium
Functional Form Assumptions
Given the functions characterizing utility as:
. log .
..
In addition, investment adjustment costs are given by:
The function S is restricted to satisfy the following properties:
    
Calibration, Results and Discussion
The analyses of the model rely on calibrated numerical simulations using dynare. The microfounded nature of the model makes some parameters being chosen based on microeconomic evidence, such as the efficiency of investment; otherwise, their values are chosen in line with literature. Other parameters also depend on steady-state ratios that can be determined from national income accounts, public and private sector balance sheets and input-output matrices, or can be informed by more-or-less structural macro-econometric estimates. The calibration of some of the parameters is essence for the policy experiments. One of which is of particular interest is w  , the elasticity of substitution between labour supplied to different sectors. The year 2008 is chosen to represent the steady state since the oil production year in Ghana is 2010 and parameters are calibrated to match ratios of this year. February 2014, Vol. 4, No. was also set to imply a standard value in the literature. The parameter 0.015
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 
was set to be in line with Bu (2004) . It is roughly equal to the estimate reported in Christiano and Eichenbaum (1992) . The parameter,  is set to guarantee that profits are zero in steady state. This value is consistent with Hall (1988) , and Rotemberg and Woodford (1996) , who argue that economic profits are close to zero on average. Although there are well known problems with the measurement of profits, setting profit at zero is a reasonable benchmark. . z implies a Frisch labour supply elasticity equal to unity. This elasticity is low by comparison with the values assumed in the real business cycle literature. For instance, the Frisch elasticity implicit in the 'divisible labour' model in Christiano and Eichenbaum (1992) is roughly 2.5 percent. However, it is well within the range of point estimates reported in the labour literature (Rotemberg and Woodford, 1999) . The monetary policy is characterised by equation ( . To incorporate this representation of monetary policy into the model, the procedure described by King and Watson (1996) is used. February 2014, Vol. 4, No. Christiano, Eichenbaum and Evans (1998) show that this representation is not statistically significantly different from the one generated by a first order auto-regression with coefficient roughly equal to 0.5.
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The last group of the model is described as follows: 
Where, V is a diagonal matrix with the variances of the ˆ' s  along the diagonal. The standard error for a  is driven towards zero because of the estimation procedure at which the algorithm breaks. As a result, that parameter is set to be 0.01
and optimize the estimation criterion over the remaining elements in  . The various parameter estimates imply that elasticity is 0.96, i.e., a one percentage point rise in the annualized rate of interest leads to a 0.96 percentage reduction in real balances. This elasticity is considerably smaller than standard estimates reported for static money demand equations. For example, the analogous number in Lucas (1988) is 8.0. The model found that the estimate of q  is driven primarily by the model's attempt to replicate the initial responses of the interest rate to a monetary policy shock. Consequently, the interest semi-elasticity is interpreted as pertaining to the short-run response of money demand. This elasticity is often estimated to be quite small (Christiano, Eichenbaum and Evans, 1998) . The estimate of the habit parameter b is 0.65. This value is close to the point estimate of 0.7 reported in Boldrin, Christiano and Fisher (2001) . Those authors argued that the ability of standard general equilibrium models to account for the equity premium and other asset market statistics is considerably enhanced by the presence of habit formation in preferences. February 2014, Vol. 4, No. (Rotemberg and Woodford, 1996) . Tables 3 -5 summarize the parameter values. Government spending is particularly large in Ghana standing at around 37% of GDP in 2008. Most of this spending is on government consumption. The steady state inflation rate is set to 18% which is the average inflation rate for the year 2008. The parameters of the models are set so to meet these and other key variables of the Ghanaian economy. The benchmark simulation for both fiscal and monetary policy also assumes the following; based on current proven reserves, oil production is expected to be relatively high with peak production over the first 5 years. Table  2 . Finally the value of the steady-state efficiency is based on work by Arestoff and Hurlin (2006) . February 2014, Vol. 4, No. L is predetermined because of the assumption that consumption, investment and capital utilization are predetermined. It follows from equation (20) that at period t money injection must be accompanied by an equal increase in t Q . As oil revenues accrue directly to the government, the oil shock translates into higher government spending. Given that size of the government is already large in Ghana it is important to evaluate quantitatively the overall impact on the main macroeconomic aggregates and on price levels. The analyses follows that as government spends the oil revenue as it accrues, it results in an increase in aggregate demand leading to a sharp (but short-lived) spike in real GDP growth. This also results in a persistent effect on real GDP. Inflation increases moderately, which is accounted for by the increase in non-tradable inflation combined with a decrease in inflation in the tradable sector. The model does well in accounting for the dynamic response of the Ghanaian economy to a monetary policy shock as result of oil revenue received and spent by the government. As it can be seen from Figure 3 , there is a noticeable fall in inflation as soon as the shock hit the economy. This fall in prices reflects the impact of a decrease in interest rate on the marginal cost. The main impact is that inflation decreases more and there is a larger rise in output in the aftermath of the shock. Notice how the money stock rises to its peak level after the shock and is roughly goes back to where it started. The prolonged rise in the money stock doesn't essentially reflect the fall in the price level. At the same time, there is a prolonged increase in output that lasts even after the boom in the money supply is over. The shock also impact positively on total consumption and investments. As showed by Figure 3 , there is a contemporaneous rise in both February 2014 , Vol. 4, No. 2 ISSN: 2222 232 IJARBSS -Impact Factor: 0.305 (Allocated by Global Impact Factor, Australia) www.hrmars.com consumption and investment for about two to three years before both variables start to fall to attain stability. With a negative interest rate shock the paradoxical effect on total money supply is an increase in its supply which is well accounted for by the model; but this on the other hand induces sharp rise in the growth of money. The increase in consumption as explained above can be accounted for as a result of the rise in real wage. One should notice that the magnitude of these aggregate-demand effects depends critically on the monetary policy reaction function. Moreover holding the monetary policy rule constant, higher inflation and the real appreciation are thus important parts of the required macroeconomic adjustment. Unlike the real appreciation however, an increase in inflation is not an inevitable part of the transmission mechanism but is a result of the aggregate-demand pressures that can arise from a rapid increase in spending and the monetary policy stance. Alternately, the dynamic effects of a monetary shock on , , , , , R C I Y L u , productivity and profits can be explained as follows. The persistent fall in t R reflects the high adjustment of tt QP relative to its high value in the period of the shock. In part, this high adjustment is due to the inertia in t P . But it is also the case that households are slow to reduce their cash holdings from its high level in the impact period of the shock. February 2014 , Vol. 4, No. 2 ISSN: 2222 Figure 3 shows a fall in output; but what happens if there is a shock of output on the other variables. Figure 6 shows the effect of this output shock on the other variables. A positive shock to output have the same effect on consumption, investment, prices and wages as it occurred when there is an interest rate shock.
Effects of Price Shock to Macroeconomic Variables
The study again explore the responses that surfaces as a result of a surge in prices of goods and services. Whenever there is an increase in government spending, general price levels also increases. This is because the projected increase in oil revenues comes at the time where inflation remains high. Therefore Figure 4 depicts these responses to an inflation shocks. Let assume that an increase in inflation target comes as an initial surprise to economic agents in the model, so that the increase in inflation target implies a discretionary policy tightening and leads to a temporary reduction in aggregate-demand. The decrease in the target is perceived as credible once inflation is reduced to its new target. In this scenario, the monetary policy tightening leads to lower GDP growth in the short run, with a more gradual increase in intermediate production and a similar real exchange rate appreciation. These results imply that a reduction in the inflation target is relatively costless. This is due to the fact that nominal rigidities are relatively small in the model, so that discretionary changes in monetary policy have a short-lived effect. Inflation expectations also adjust relatively quickly, which implies monetary policy credibility is relatively easy to acquire. For these reasons, these projections are optimistic, and should be therefore interpreted with cautions. February 2014, Vol. 4, No. 
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Conclusion
We examined the impact of structural shocks of oil prices on Ghanaian economy. As oil revenues accrue directly to the government, the oil shock translates into higher government spending. Given that size of the government is already large in Ghana, we quantitatively evaluated overall impact of this shocks on the main macroeconomic aggregates and on price levels. These simulations followed a DSGE model by Christiano et al (2001 Christiano et al ( & 2005 . The model is suitable for the Ghanaian case with similar agents and oil shock macro-dynamics. The model was calibrated based on the micro-founded evidence and steady state ratios determined from national income accounts of Ghana. The benchmark simulation captured interest rate shock and this leads to a sharp rise in prices which reflects the impact of the increase in interest rate on the marginal cost. The effect is that inflation decease more and there is a larger rise in output. Money stock rises to its peak level after the shock and is roughly goes back to where it started. The prolonged rise in the money stock, essentially reflect the fall in the price level. The effect of the shock on total consumption and investments is positive; this increase in consumption and investment last for some time before both variables start to fall to attain stability. Here the model is able to accounts for the paradoxical effect of a negative interest rate on total money supply which is an increase in its supply. The model also shows that a positive output shock have the same effect on consumption, investment, prices and wages as it occurred when there is an interest rate shock. February 2014, Vol. 4, No. 
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